Effect of mitotic inhibitors on the ultrastructure of root meristem cells.
After 5 h in 10(-3)M vinblastine the most obvious effects upon Vicia faba L. cells are seen in the spindle apparatus. These include the microtubules themselves as indicated by c-type metaphases and the pole regions of otherwise intact spindles, leading to multipolar anaphases and to telophases with more than two daughter nuclei. Vesicle transport may be undisturbed and new cell walls can be formed, although cases of disturbed cell plate and cell wall formation were noted occasionally, accompanied by myelinizations in phragmosomes. After 24 h in the same concentration of vinblastine, divisions are no longer observed and the plasma membranes are severely affected. They show extensive myelinizations, accumulations of lipids and dehiscence from the cell walls which are frequently thickened and irregularly formed. Of the other cellular membranes, the nuclear envelope and, more frequently, the tonoplast may be affected. Electron-dense deposits appear in the vacuoles. Comparable, though less severe, changes including multipolar anaphases and myelinizations result from treatment with lumicolchicine, but not with colchicine. Vinblastine leads to the appearance of filament bundles both in cytoplasm and karyoplasm, lumicolchicine to morphologically identical filaments in the cytoplasm alone. The nature of these filaments is unknown.